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CONDENSER 



BACKGROUND OF THE INVENT TON 

Field of the Invention 

[0001] The present invention relates to a condenser for 
radiating heat of a high temperature and high pressure 
refrigerant discharged from a Compressor to room temperature air 
and cooling water to condense and liquefy the refrigerant, and 
more particularly, to a condenser provided with a condensing tube 
and a cooling plate for helping heat radiation of the condensing 
tube, the condensing tube and the cooling plate being provided in 
various structures, thereby improving a condensation efficiency. 



Description of the Related Art 

[0002] In general, the condenser existing on the cooling 
cycle is a core element in performing heat exchange while 
refrigerant gas compressed to a high temperature and high 
pressure radiates heat outside the cabinet and is transformed 
into liquid refrigerant so that temperature drops, 

[0003] The condensers performing the aforementioned role are 
classified into the water cooling type, which radiates heat of 
the condenser using cooling water such that the condensation 
efficiency is enhanced, and the air cooling type, which radiates 
heat of the condenser using air or a separate auxiliary device 
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such as a blower fan. Hereinbelow, the air cooling type condenser 
widely employed in home refrigerator wiH be described. The air 
cooling type condenser is constructed to be connected between the 
compressor for compressing refrigerant vaporized by heat exchange 
of the evaporator to a high temperature and high pressure 
refrigerant, and a capillary tube for pre^nting the high 
temperature and high pressure refrigerant to be introduced 
directly into the evaporator. The condensing tube is bent in a 
predetermined shape so as to increase unit area on an inner side 
surface of the cabinet, and is coupled on the cooling plate by a 
plurality of fixing pieces. The condensing tube constructed as 
above is located and coupled on a plurality of wires by welding. 

[0004] The conventional condenser having the aforementioned 
construction exchanges heat in the condensing tube transferrig a 
high temperature refrigerant, so that first heat radiation is 
performed* 

[0005] The condensing tube whose temperature is elevated 
again exchanges heat at a line contact portion with the welded 
and fixed portion so that a second heat radiation is performed by 
the wire or the cooling plate . 

[000S] Thus, since the first and second heat radiations occur 
only at the condensing tube and the wire or cooling plate of 
line-contacted portion, the conventional condenser has a drawback 
in that its condensation efficiency is low. 

[0007J Also, in order to elevate the condensation efficiency 
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according to the capacity of the product to which the condenser 
having the aforementioned construction is applied, the condensing 
tube, the wire or the cooling plate is made large in proportional 
to the capacity of the product- To this end, a difficulty in 
manufacturing the product is caused since the condenser is also 
obliged to be large-sized in proportional to the increase in the 
capacity of the product, and the productivity is lowered due to 
the increase of manufacturing costs, 

[0008] In addition, since the condensing tube and the cooling 
plate are fixed at their line contact portion by bands or welding, 
the wire or the cooling plate is easily separated from the 
condensing tube by the reasons of vibration or corrosion due to 
the external impact or long period use of the cooling apparatus. 
To this end, there is a difficulty in management of the apparatus, 
such as maintenance and repair, 

SUMMARY OF THE INVENTION 

[0009] Accordingly, the present invention is directed to a 
condenser that substantially obviates one or more problems due to 
limitations and disadvantages of the related art, 

[0010] An object of the present invention to provide a 
condenser with an improved condensation efficiency by maximizing 
the contact portion between the condensing tube and the cooling 
plate to make heat exchange easy. 

[0011] Another object of the present invention is to provide 
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a condenser in which a heat radiation protrusion or a heat 
radiation wing is further formed on an outer circumference of be 
condensing tube transferring refrigerant to improve the 
condensation efficiency together with an easy heat radiation. 

[0012] A further object of the present invention is . to 
provide a condenser in which a vent part or a through hole is 
further provided in the cooling plate such that air in atmosphere 
circulates between inside and outside of the cooling plate r 
thereby improving .a cooling efficiency together with an easy heat 
radiation. 

[0013] A further another object of the present invention is 
to provide a condenser, which is bent several times for 
miniaturization and made in a hexahedron shape to increase a 
ratio of area per unit volume and minimize the area occupied by 
the condenser so that the product is light-weighted and 
manufacturing costs are lowered to enhance the productivity* 

[0014] A further still another object of the present 
invention is to provide a condenser in which a bent piece is 
further provided in the cooling plate such that the condensing 
tube is firmly fixed to the cooling plate, thereby preventing the 
wire or the cooling plate from being easily separated from the 
condensing tube by the reasons of vibration or corrosion due to 
the external impact or long period use of the cooling apparatus 
and saving maintenance and repair costs. 

[0015] Additional advantages, objects, and features of the 
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invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings, 

[0016] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, there is provided a condenser 
comprising: a condensing tube including a refrigerant inlet 
formed at one end thereof, a refrigerant outlet formed at the 
other end thereof, and a passage pipe having a heat radiation 
protrusion formed on an outer circumference thereof; and a 
cooling plate having a groove on which the condensing tube is 
mounted so as to prevent a separation of the condensing tube, and 
a plurality of bent pieces formed protruding from left and right 
sides of the groove ♦ 

[0017] Preferably, the heat radiation protrusion comprises a 
plurality of first heat radiation protrusions protruded in a 
pyramid shape, the plurality of first heat radiation protrusions 
being not formed on a part of the outer circumference of the 
condensing tube mounted on the groove and face-contacting the 
cooling plate. 

[0018] Preferably/ the heat radiation protrusion comprises a 
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plurality of second heat radiation protrusions protruded in a 
serration shape where a triangle protrusion is attached on the 
outer circumference of the cooling tube, the plurality of second 
heat radiation protrusions being not formed on a part of the 
outer circumference of the condensing tube mounted on the groove 
and face-contacting the cooling plate. 

[0019] Preferably, the heat radiation protrusion comprises a 
plurality of heat radiation wings each having an apex portion and 
a space defined between the apex portions, the plurality of heat 
radiation wings being not formed on a part of the outer 
circumference of the condensing tube mounted on the groove and 
face-contacting the cooling plate. 

[0020] Preferably, the cooling plate has a bent portion bent 
in a groove shape having a predetermined depth, and a vent 
portion including a plurality of vent holes defined at a side 
portion of the bent portion, for circulating external air. 

[0021] Preferably, the vent part comprises a first vent part 
having a plurality of depressed portions and a second vent part a 
plurality of protruded portions. 

[0022] Preferably, the cooling plate has a rectangle shaped 
through hole defined between a plurality of grooves. 

[0023] In another aspect of the present invention, there is 
provided condenser comprising: a condensing tube constructed in a 
passage pipe including a refrigerant inlet formed at one end 
thereof and a refrigerant outlet formed at the other end thereof; 



23 JRN '04 18:01 JUNGSESUNG 



and a cooling plate having a groove on which the condensing tube 
is mounted so as to prevent a separation of the condensing tube, 
and a plurality of bent pieces formed protruding from left and 
right sides of the groove, the cooling plate being bent in a 
multi-layer structure of a three dimension to increase an area 
ratio per unit volume. 

[0024] Preferably, the aforementioned condenser is bent in a 
hexahedron shape of a three dimension. 

[0025] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] The accompanying drawings, which are included to 
provide a further understanding of the invention are 
incorporated in and constitute a part of this application, 
illustrate embodiments of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 

[0027] FIG. 1 is a perspective view of a condenser according 
to a first embodiment of the present invention; 

[0028] FIG. 2 is a perspective view of a cooling plate 
according to a first embodiment of the present invention; 

[0029] FIGs. 3A to 3C are sectional views illustrating 
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various structures of a condensing tube; 

[0030] FIG. 4 is a detailed view of the portion *A" in FIG. 

2; 

[0031] FIG, 5 is a sectional view taken along the line W of 
FIG. 4; 

[0032] FIG. 6 is a partial sectional view of a cooling plate; 
[0033] FIG* 7 is a sectional view taken along the line VII- 
VII in FIG. 6; 

[0034] FIG. 8A is a perspective view of a cooling plate 
provided with a through hole; 

[0035] FIG. 8B is a perspective view of a cooling plate 
further provided with a protrucfed piece compared with the cooling 
plate of FIG. 8A; 

[0036] FIG- 9 is a front view of a condenser according to a 
second embodiment of the present invention; 

[0037] FIG, 10 is a plane view of a condenser depicted in a 
length direction; and 

[0038] FIG. 11 a perspective view of the condenser of FIG, 10/ 
which is bent in a spiral structure* 



DETAILED DESCRIPTION OF THE INVENTION 
[0039] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings* Wherever possible, the 
same reference numbers will be used throughout the drawings to 

8 



23 JAN '04 18:02 JUNGSESUNG 



P. 11 



refer to the same or like parts • 

[0040] FIG. 1 is a perspective view of a condenser according 
to a first embodiment of the present invention. The condenser 1 
according to the first embodiment includes a condensing tube 10 
for transferring refrigerant, and a cooling plate 20 fixing the 
condensing tube 10 and helping heat radiation. 

[0041] The condensing tube 10 is configured to include a 
refrigerant inlet 12 formed at one end thereof, a refrigerant 
outlet 14 formed at the other end thereof, and a passage pipe 
shaped in a zigzag, for radiating heat until refrigerant 
introduced through the refrigerant inlet 12. is discharged through 
the refrigerant outlet 14. 

[0042] FIG* 2 is a cutaway perspective view of the cooling 
plate. The cooling pate 20 is shaped in a thin plate, and is 
configured to include a plurality of grooves 22 and a plurality 
of bent pieces 24 for coupling and fixing the passage pipe 16 
mounted on the grooves 22 . The plurality of gr>oves 22 allow the 
passage pipe 16 to be mounted thereon such that the passage pipe 
16 contacts the cooling plate 20 at a wider area. 

[0043] The grooves 22 are formed in a semicircle shape for 
more effective contact between the condensing tube 10 and the 
cooling plate 20, considering that the condensing tube 10 is 
generally shaped in a circle. 

[0044] The bent pieces 24 are formed integrally with the 
cooling plate 20, of which one end extends from the cooling plate 
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20 and the other end is separated from the cooling plate 20 to 
couple and fix the passage pipe 16 mounted on the grooves 22. 

[0045] Also, in coupling and fixing the passage pipe 16 using 
one end of the bent piece 16, the one end of the bent piece 24 
and the passage pipe 16 may be fixed by a dot welding. 

[0046] The bent pieces 24 are formed in the length direction 
of the grooves 22. The bent pieces 24 can be formed only at one 
side of the grooves 22 but are preferably formed at both sides of 
the grooves 22 in a zigzag form, 

[0047] In addition, the bent piece 24 extending from the 
cooling plate 20 is cut away and then bent so that a cutaway hole 
24a is formed at the cutaway portion, 

[0048] The heat radiation operation of the condenser 
constructed as above will be described hereinbelow, 

[0049] First, while high temperature refrigerant introduced 
into the refrigerant inlet 12 fixed to the cooling plate 20 is 
transferred to the refrigerant outlet 14, the high temperature 
refrigerant exchanges heat by the passage pipe 16 kept in a lower 
temperature than the high temperature refrigerant so that a first 
heat radiation is carried out. 

[0050] Also, heat is exchanged at a face contact portion 
between the passage pipe 16 and the grooves 22 of the cooling 
plate 20 on which the passage pipe 16 is mounted so that a second 
heat radiation is carried out. 

[0051] A third heat radiation occurs at the grooves 22 whose 
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temperature is elevated by the twice heat radiation, by the 
cooling plate 20. 

[0052] Due to the third heat radiation, the high temperature 
cooling plate 20 exchanges heat with air so that a fourth heat 
radiation is carried out. 

[0053] Especially/ external air circulates the inside and 
outside of the cooling plate 20 through the cutaway hole 24a made 
in the cooling plate 20 so as to form the bent piece 24 so that 
heat is exchanged with ease. 

[0054] Thus, since the inventive condenser performs four 
times heat radiations compared with the conventional condenser 
performing twice heat radiations, high condensation efficiency 
can be obtained. 

[0055] FlGs. 3A to 3C are sectional views illustrating 
various structures of a condensing tube so as to enhance the heat 
radiation effect. 

[0056] First, referring to FIG. 3A, a plurality of first heat 

radiation protrusions 110 are formed on an outer circumference of 
t 

the condensing tube 10 in the form of pyramid at a constant 
interval* 

[0057] Referring to FIG. 3B, a plurality of second heat 
radiation protrusions 120 are formed on an outer circumference of 
the condensing tube 10 in the form of serration where triangles 
are attached on the outer circumference of the condensing tube 10. 

[0056] Referring to FIG. 3C f a plurality of heat radiation 
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wings 130 are formed on an outer circumference of the condensing 
tube 10. The heat radiation wings 130 have a predetermined height. 
Each of the heat radiation wings 130 has an apex portion 131. 
Between the apex portions, a space is dtfined for smooth air 
circulation. 

[0059J When the condensing tube 10 is mounted on the grooves 
22 of the cooling plate 10, it is requested that the first and 
second heat radiation protrusions 110 and 120, and the heat 
radiation wings 130 be not formed on their face contact portions. 

[00€0] Also, the first and second heat radiation protrusions 
110 and 120, and the heat radiation wings 130 are formed in the 
length direction on the condensing tube 10, 

[0061] When the condensing tube 10 is mounted on the grooves 
22 and then is coupled and fixed by the bent piece 24, it is 
desirable that the first and second heat radiation protrusions 
110 and 120, and the heat radiation wings 130 do not interfere 
with each other. 

[0062] FiGs. 4 to 8 are perspective view and sectional views 
of various shapes of a cooling plate configured to enhance the 
heat radiation effect. 

[0063] Referring to FIGs. 4 and 5, the cooling plate includes 
a plurality of vent portions 210. 

[0064] Each of the vent portions 210 has a bent portion 214a 
bent in the form of a groove having a precfetermined depth. A vent 
hole 212 is formed at a bent side portion of the bent portion 
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214a such that air is circulated to an outside. . 

[0065] Alternatively, the vent hole 210 can be made in a 
perforated plate such that only the vent hole 212 is formed 
without the bent portion 214a. 

[0066] Alternatively, the bent portions 210 can be formed in 
the entire surface of the cooling plate 20, but are preferably 
not formed on the plurality of grooves 22. 

[0067] Referring to FlGs. 6 and 7, the vent portions 214a, 
214b of the vent portions 210 are formed in a matrix structure by 
bending a cutaway portion for the formation of the vent holes 212, 

[0068] The bent portion 214a of the vent portion 210 is 
formed by depressing the bent portion of the vent hole 212 and 
the bent portion 214b is formed by protruding the bent portion of 
the vent hole 212. 

[0069] Referring to FIG. 8A, the cooling plate 20 further 
includes rectangle-shaped through holes 216 formed between the 
plurality of grooves 22, 

[0070] Referring to FIG. 8B, the rectangle-shaped vent hole 
216 is made in the form of a protruded portion by cutting a 
predetermined portion of the cooling plate 20 in a rectangle 
shape and bending one end. 

[0071] The proposed condensing tube and cooling plate in 
various structures are to make heat exchange with air easy and 
thereby enhance thej condensation efficiency. Accordingly, other 
shapes other than the currently proposed shapes will be also 
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possible if they meet the above object. 

[0072] Also, while the condensing tube and the cooling plate 
are preferably made of metal material having good heat 
conductivity, their material is not limited only to metal 
material . 

[0073] FIG. 9 is a front view of a condenser employing a 
condensing tube according to a second embodiment of the present 
invention, the condenser being in a bent state. The condoser 1 
is formed in a hexahedral structure where the condenser 1 is bent 
in a multi-layer structure so as to maximize the condensation 
efficiency per unit volume. 

[0074] The construction of the condenser according to the 
second embodiment has an effect that the *dicated area occupied 
by the condenser in a product is minimized with the same 
condensation efficiency as that of the conventional flat 
condenser. 

[0075] In other words, the conventional condenser has to 
occupy a wide area of a flat structure so as to increasethe heat 
radiation effect, so that the size of the product employing the 
conventional condenser is also increased. However, since the 
condenser according to the second embodiment can minimize the 
dedicated area, the product employing the condenser accordig to 
the second embodiment can be manufactured in a small size so that 
space efficiency is enhanced. 

[0076] In the meanwhile, the condenser according to the 
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second embodiment may be formed in a circular structure bent in a 
multi-layer structure as well as the aforementioned hexahedral 
structure. 

[0077] FIG- 10 is a plane view of a condenser depicted in a 
length direction. In FIG. 10, the condensing tube 10 is mounted 
on the cooling plate 20 in the length direction of the cooling 
plate 20 depending on installation location and condensation 
efficiency of a product employing the condenser 1. 

[0078] FIG. 11 a perspective view of the condenser of FIG. 10 
as bent. As shown in FIG. 11, the condenser 1 on which the 
condensing tube 10 is mounted in the length direction of the 
cooling plate 20 is bent in a multi-layer structure, thereby 
enhancing the area ratio per unit volume and enabling the 
miniaturization and lightweight of products employing the 
condenser 1 . 

[0079] As described previously, according to the condenser of 
the present invention, the contact portion between the condensing 
tube and the cooling plate is maximized to make heat exchange 
easy, so that the condensation efficiency is enhanced. 

[0080] Also, a heat radiation protrusion or a heat radiation 
wing is further provided on an outer circumference of the 
condensing tube to perform a first easy heat radiation, thereby 
enhancing the condensation efficiency. 

[0081] In addition, a vent portion or a through hole is 
further provided in the cooling plate such that air in atmosphere 
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circulates between inside and outside of the cooling plate for an 
easy heat radiation, thereby enhancing the condensation 
efficiency. 

10082] Further, the condenser is bent several times for 
miniaturization and made in a hexahedron shape to increase a 
ratio of area per unit volune and minimize the dedicated area 
occupied by the condenser so that the product is light-weighted 
and manufacturing costs are lowered to enhance the productivity. 

[0083] Furthermore, a bent piece is further provided in the 
cooling plate such that the condensing tube is firmly fixed to 
the cooling plate, thereby preventing the wire or the cooling 
plate from being easily separated from. the condensing tube by the 
reasons of vibration or corrosion due to the external impact or 
long period use of the cooling apparatus and saving maintenance 
and repair costs. 

[0084] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents. 
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